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Only two of the 24 students got confused. These students wondered how circumstances, and surely, the PMI cannot be applied. Nevertheless, if there is a 

come Student B’s stronger assertion was provable, while the original assertion natural number t, greater than k for which the statement P(t) turns to be true, 

was not. To twenty two of the 24 students, it was apparently clear that Student A then P(n) still might be true for all natural numbers from this value up to 

was wrong. However, pinpointing where exactly the error in A’s work was, that infinity. (For an example, try to prove that the following sequence consists of 

was far from trivial. (More details - in the conference). either 1 or 2 for all its elements except possibly a finite number in the beginning: 
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Gray G.B. & Young R.V. (19^0): "The effect of process sequence on 
the interpretation of two-step problems in arithmetic". 
Journal of education research vol 3^. No. 1 
"One, two and... three" (1975) ** Textbook for elementary school 
for grade three. 
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TWrty pupils expressed original conceptions when they solved problem 1 (19 from grade each bag. one pupil knew that 6 x 4 = 24 and then added 4 + 4. answering *8 bags’, and 

2, 8 finom grade 3, 3 from grade 4) and forty when they solved problem 2 (19 from grade 2, 12 another began with his knowledge of 10 x 4 and subtracted first 4 and after that 4 more. In the 

from grade 3. 8 from grade 4 and 1 from grade 6). Only one original conception, one which main study, where there were 42 buns. 6 in each bag. four pupils knew the ’multiplication 

was related to proportional thinking, was expressed when the quotitive division problem (2) double . 6 x 6 - 36 and began with that, adding 6 to 36 before they answered 7 bags'. Five 

was solved. This conception was the most frequently expressed even when the partitive began with 4 x 6 = 24. or with 12 + 12 = 24. and added 6 three times in order to have 42 buns. 
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which to do mathematics in order 10 foster or rekindle interest in mathematics and understanding of 
mathematical processes in a curriculum which depended on a surrounding culture of ‘epistemological pluralism* 
(Tujfcle & Papert, 1990). This did not mean that students could avoid the formality of mathematics but it did 
mean that they could work legitimately as bricoleurs, piecing together and polishing their work as apprentice 
craftspeople. 
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results have interesting educational implications. First, 
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children need not reinvent mathematical solutions anew in order THE STUDY OF THE INTUITION OF INFINITY IN PLANE 

to learn them. They can profit from their use and draw on them GEOMETRY 
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Table 3 .Proportion of all trials on which the strategy used 

Table 2. Number of strategi es on pretest and posttest* was the same as on the immediately preceeding trial. 
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graphics, etc... This provides him with an important means of evaluation of his Model described by (David, Rachel) 
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the number line Hill be to the right or to the left. When the as long as there is enough to take away from. A negative quantity 
second number is positive, one faces the positive direction, thus can also be added to a negative quantity, resulting in the 
going right for addition and left for subtraction. When it is increase of the negative amount. However, amounts of different 
negative, one faces the negative world, going towards it to. the types cannot be handled at this level. 

left for addition and away from it to the right for subtraction. Level 4: The quantities do not have to be of the same type. The 






CO 

CO 




c\> 

CO 

H 



P 

G 

© 

TJ 

3 

p 

© 

o 

c 

o 



p 

3 

O 

o 

o 

w 

p 

■P 
© 
a 
. © 
p 

0 ) 

o> 

c 

<0 

p 

p 

to 

0 ) 

s 

o 

to 

to 

p 

c 

0 ) 

TJ 

3 

P 

to 

* 

(0 

0 ) 

3 

© 

O' 

c 

o 



p 

to 

rH 

3 

O' 

0 ) 

p 

3 

O 

45 

to 

P 
O 
■ G 

c 

to 

o 

p 

3 

43 



0 ) 

c 



p 

0 ) 

2 

c 

P 

o 

0 ) 

P 

P 

O 

O 



© 

p 

TJ 

C 

0 

o 

X 

3 



0 ) 

X 



0 ) 

> 

rH 

o 

to 

o . 

P 

*0 

© 

4 < 

to 

to 



O' 

c 

•H 



0 ) 

§ 

to 

o 

*0 

o 

p 



43 

•P 

10 

to 

o 

§• 

•P 

to 

•H 



© c 

w 3 

2 X! 

to jj 

a 

to ^ 

p 

0 ) 0 

rH ^ 

-■9 H 

« 2 

8 § 

a r _, 

0 Vi 

** © 

to *9 

•p 3 

to c 

•P 

45 * 

: g 

<0 p 

45 u 

P i— 



o 

p 



CM 

+ 



O' 

c 



^ p 
I p 

~ % 



0 

(0 

rH 

2 

a 

p 

<o 

rH 

•P 

0 

■H 

to 



tj 

2! 

to 

(0 

c 

<0 

§ 



p 

*P 



P 

3 

o 

<0 

0 

O 

O 



TJ 

C 

to 



0 ) 

43 

P 

§ 

<P 

O' 

c 

3 

o 

p 

p 

o 

43 



P 

10 

<0 

O' 

3 

to 



c 

■r| 

to 

O' 

(0 

* 

c 

•P 

43 

P 



ft) 

5 £ 

O' | 

5 * 

c ° 

1 8 

O C 

>, 0 

43 ft) 

T ^ 



(0 

& 

ft) 

P 

P 

to 



.9 

to 

p 

(0 

43 



to 

a) 

p 



0 ) 

2 

5 



1 

(0 

n 

CM 

5 

I 



05 

P 

0 ) 

O' 

X 



5 

3 



3 

3 



3 *P 



tj 

ft) 

•P 

OH 

(0 

tH 

P 

to 

to 

§ 

ft) 

to 



c 

(0 

ft) 

o 

tj 



p 

•H 

P 

3 

O 

43 

to 

TJ 

ft) 



s. 

p 

ft) 

ft 

p 

I 

ft) 

g 

(0 

I 

ft) 

43 

P 

I 



0 ) 

P 

o 

0 

P 

to 

ft) 

O' 

O' 

3 

to 



so 


4J 

G 


© 


tm 

♦P 


G 


V 

P 


© 


W 


© 


© 


0 


>1 


© 


■P 


© 




43 


rH 

a 


TJ 

3 

4 J 


0 

© 


© 

© 


© 

© 


P 

£ 


c 

© 


© 

0 


P 

O' 


©F 


© 

P 


© 


s. 






43 


© 


G 


O 


© 

P 


O 

n 


© 

3 

G 


0 

a 


3 


43 


♦H 

O' 

c 


* ta - 1 


© 


p 


O 


•P 


p 


43* 


p 


© 


1 


43 


0 


P 


0 




tn 


© 


45 


O 


P 


0 h 


G 




© 


3 


3 


O 


* 


O 


P 


•H 


C 


«» 


O 


© 


CM 


5 


© 




© 


p 


43 


G 


© 






a 


n 


Eh 


►p 


P 


© 


© 



to 

3 



to 

p 

•H 

(0 

a 

<d 

p 

tj 

o 

o 

O' 

ft) 

* 

<0 

0 

o 

p 

ft) 

O' 

to 

c 

to 

0 

o 

•a 

to 

p 

c 

0 ) 

TJ 

3 

P 

to 

M 

to 

ft) 

* 



ft) Q) 



OH 

o 



IV _ 

& I 



ft) 

0 

o 

w 



! 

P 

to 

p 



ft) 

43 

P 

G 

*P 

43 

P 

•H 

3 



P 

c 

a) 

tj 

3 

P 

U) 

ft) 

3 



P 

to 

o 

e 



p 

•H 
P . 
G 
(0 



0 ) 

3 

Oh 

O 



P 

to 

p 



tj 

c 

to 



G 

O 

•P 

P 

to 

p 

G 

ft) 

CO 

ft) 

P 

a 

a) 

p 

0 ) 

c 



p 

■H 

43 

P 

© 

43 

P 



P 

43 

O' 



(0 

P 

c 

© 

TJ 

3 

P 

U) 

3 

§< 

© 

3 



P 

(9 



G 

to 

© 

0 



& 



G 

O 

© 

c 

© 

0 

•P 

tj 

© 

c 



c 

o 

*H 

to 

G 

© 

0 

•H 

TJ 



© 

H 



TJ 

© 

TJ 

© 

© 

G 



G 

© 

P 

TJ 

H 

P 

3 

P 

© 

TJ 



43 

P 

■H 

3 



> 

© 



Oh 

O 

O* 

c 

•P 



P 

© 

43 

2 

3 



© 

> 

© 



© 

3 



P 

© 

43 

P 

© 

P 

© 

O 

♦H 

TJ 

G 



O 

P 

© 

0 

© 

© 

© 



P 

© 

> 

© 

3 

o 

X5 



© 

P 

© 

tj 

O' 

G 

•P 



© 

5 



TJ 

G 

© 

P 

© 

P 

© 

TJ 

G 

3 

O 

P 



o 

o 

p 



O' 

G 



> 

•H 

O' 



© 

© 

3 



© 

>i 

rH 

© 

c 

© 



LO 

CID 



p 

o 

c 

o 

TJ 



ERjt 



© 

G 

o 

•H 

p 

© 

p 

© 

a 

o 

O' 

G 

■P 

>1 

•a 

3 

P 

U 

P 

© 

*§ 

© 

0 

© 

P 

>1 

© 

5 



P 

C 

© 

T3 

3 

P 

W 



P 

© 

3 

3 • 
G 



© 

© 

a 

>» 

p 



p 

•H 



•O 

© 



© 

0 

© 



P 

o 

G 

O 

TJ 



43 

O 



*0 

© 

G 

P 

© 

© 



P 

O 

G 

© 

© 

43 

© 

42 
© 

P 

© 

43 
P 



© 

rH 

o 

p 

O' 



TJ 

© 

♦H 

TJ 

3 

P 

© 

© 

> 

© 

43 

O 

P 

O' 

G 

■<H 

P 

P 

•H 

0 

TJ 

© 



i 



TJ 

O 

O 

O' 

© 

P 

© 

© 

43 

© 

O 

G 

© 

2 

O 

Oh 

P 

© 

a 

p 

o 

o 

a 

© 

■H 

XT 

E-* 



© 

43 

P 



'O 

G 

© 

43 

O 

P 

> 

o 

jC 

© 

$ 

© 

s 

© 

p 



: C 
43 

3 

G 



TJ 

© 

P 

© 

3 



* 




CM 


rH 


© 


p 


© 


a 


© 

P 

© 

J3 


© 


i 


43 

0 

p 


P 

G 

© 


a 

p 


> 

TJ 


© 

p 


O' 


© 


a 


TJ 


© 


C 


>■ 


1 

3 

G 


© 


© 

43 

» 1 


0h 

0 


3 

P 

© 


2 

3 


© 

£ 


rp 

© 

P 


TJ 

© 

G 


© 

G 

O 


V 

3 

© 

© 


© 

© 

a 

>, 


© 

O 

G 

' *P 


G 

Oh 

O 


3 

0 

p 

X 


© 

rH 

a 

g 


O' 

•P 


*P 

P 


0 

© 


p 


0) 


© 


G 

M 


0 

0 


U 


© 


rH 


Vi 




© 




G 


G 


45 


© 


© 


& 


• 


♦H 


2 


•P 

•9 


0 

p 


43 

P 


© 

'O 


>1 

P 


© 

O' 


Oh 

n 


•P 


0 


a 


O 


*p 




TJ 


u 



3 

O 

c 

* 

p 

•H 

© 

42 

P 



o 

e 

t! 

G 

O 

o 

© 

p 

o 

p 

© 

> 

© 

43 

>1 

© 

43 

P 



© 

P 

•H 

© 

a 

© 

p 

O' 

G 



co 

CO 

O' 



© 

© 

> 

O' 

© 

•H 

3 



43 

O 

P 

© 

P 

o 

© 

0 

o 

p 



0 

© 

43 

P 

O' 

c 



■H 

3 

43 



© 

P 



© 

© 

P 

3 

TJ 

© 



P 

a 



© 

© 

0 

•H 

P 

© 

0 

O 

© 

45 

O 

•H 

$ 



to 

a 

© 

p 



0 

© 

•H 

c 

© 

3 

© 

0 



© 

O 

G 

© 

jC 

O 

© 

43 

P 

© 

3 



O 

P 



© 

c 

0 

0 

0 

p 

u 

G 

o 



© 

p 

S' 

a 



© 

G 



•rl 

* 

s 


© 

© 

© 


43 

P 

3 


© 

0 

0 

Vi 


p 

© 


© 

O 

>1 


O 

rH 

rH 

0 


a 


>1 


G 

© 


Oh 


© 


© 

45 


0 


O 

u 


2 



O 

P 

G 



© 

P 

© 



P 

O 

c 

© 



0 

© 

X 

© 

p 

o 



2 

G 

© 

TJ 

2 

© 

S 

O' 

© 

5 



© 

C 

o 



3 

3 

G 



G 

O 

© 

© 

> 

O 

0 

© 

43 

3 

O 

43 

© 

8 

© 

TJ 

G 

© 

C 

o 

♦H 

P 

0 
© 
p 

1 

© 

u 

o 

c 

0 

•H 

p 

•H 

c 



oT p 

-f *H 
— > 



I 



TJ 

G 

. © 

r- 

1 

n 



© 

0 

© 

rH 

43 

O 

P 

a 

© 

5 

o 

p 

u 

p 

© 

© 

G 

© 

P 

© 

2 

O 

O 

P 

A) 

O' 

o 

p 

© 

G 



TJ rH 



© 

a 

o 

0 

o 

p 

© 

TJ 

© 

© 

O 

o 

p 

a 

§ 

5 

X 



G 

O 

•H 

© 

G 

© 

© 



© 

I 



© 

> 

rH 

o 

> 

G 



43 

O 



3? 



>1 


TJ 


G 


1 


P 


* 




>, 


u 


43 


rH 


•P 




© 


© 


P 


rH 


© 




3 






P 


© 


© 


P 




P 


O 




5P 




© 


> 


0 


TJ 


© 


45 






© 


rH 


© 


© 


© 


3 


© 


) 


3 






3 


P 


rH 



1 1 

1 8 

5 © 

10 G 

~ © 



2 ? 

2 i 

’& - 

§ | 

O 5 

© 

« g 

•H C 

* 3 

© b 



© 

rH 

o 

© 

43 

© 

© 

u 

8 



O 

43 



w © 



© 

43 

P 

O 

P 

© 

P 

© 

rH 

© 

P 



© 

a 

rH 

© 

43 



P 

<H 

O 

rH 

O' 

c 

•H 

o 

O' 



O' 

G 

•H 

© 

P 

OH 

o 

© 

3 

© 

© 



© 

© 

G 

•H 

© 

3 



P 

© 

© 

P 

© 



3 

O 

G 

P 

© 



O' 

c 



p 

© 



p 

Oh 



-S * 
© 

■3 



>1 

43 

T3 

© 

> 

rH 

O 

© 



© 

3 

o 

p 



© 

43 



a 

p 

© 



S 



§ 

•H 

P 

o 

© 

p 



> 

P 

•H 

© 

O 

a 

© 

2 



o 

O' 



p 

o 

o 

c 



c* © 

rt Li 

1 © 

>w<« x 

CM 3 



TJ 

C 

© 



ro 

I 



I 



a 

© 

p 

© 

o 

p 

4 : 

S' 

o 

G 

© 



© 

8 

2 

tJ 

G 

© 



v 2 

i a 



P 
© 

& ? 



P 

OH 


>1 


O 

3 


2 


M 


O' 


© 


© 

© 

rH 


© 

5 


• 

0 


© 


rH 


p 






c 


p 






O 


rH 


P 


p 


@ 


O' 


•p 


3 


% 


© 




O' 


© 

H 


a 


P 


G 

■P 


p 

' rp 


6 

© 


TJ 

© 


© 


Oh 


C 


*P 


45 


Oh 


2 


3 


© 


> 


O' 


S 


■P 


0 


p 




rH 


© 


G 


rH 


G 


© 


O 


*P 


9 


rs 


© 


© 


O 


O 


0 


3 


O' 


© 


is 


CM 


3 


P 


O 


© 


rH 


© 



CD- 

th 



N 

O) 

•c 

w 

VI 

O) 

3 

6 

•5 c 

cj C 9 

E S 

"O 'W 
O) t- 

E « 

*o 

X> vs 

S c 
ftfi 

3 ® 

•o « 

V) 
V) O) 

C 'O 
o 

s 

C 

<u 



Q. 

<u 

tt 



L 

ie-a 

.g.ev- 

Ili 



I 

si> 



j^l 

«.s s l- a 

1 -° v I ^ 

-§ § 5 ' ° 

£ ^ *0 t; - 

vs 2.5 s 




“ 5! o p'fe.S 
c §-9 y 2 ■? 
g-3-g^S-S 

•5»^Sf Su 

Infill 

Mil Hi 

•a^-Sga^ 

Sg'Ss I.5SS 

•SS-Hals 

■?15 ^ 2 I «! S 

§V ft 

•g** 1 § ^ A> ^ 

SSItsN 

£f 3 

ls^ 

S'S-a-a* ? 

2 I 5/5.2 s 

C § 5* 5Tb * 

ci. ^ tx cx< ^ 



J ^ ^ ^ > 

H# O M P '* 



X 


<L> 


t> to 


3 




T3 C 


td 






j? 


3 


i 1 




'K 


5 g 







© 

w 

o 

c 

0> 

© 



o 

4J 



a 

(0 

c 

© 

o 

+i 

T3 

C 

09 

C 

•H 

(0 

§ 

T3 

0) 

O' 

T3 

a) 

1-4 

§ 

5 

(0 

•H 

5 



>* 

X> 

•H 

X 

0) 

<H 

& 

o 

o 



TJ 

<a 

0) 



.c 

O' 



© 

.c 

X> 

0) 

u 

© 

•§ 

T3 

C 

(0 

U9 

§ 



.c 

o 



o 

© 

a 

u 



0) 

O' 

T3 

0) 

i-4 

§ 

5 



U 

© 

x: 

O' 

•H 

.c 

o 

.M 

(0 

to 

0) 

M 

o» 

o 

u 

a 

o 

x 



Si 

<0 

uo 

•H 

.c 

<u 

O 



w 

w 

u 

55 

a 

w 

a 

a 



>**-nn 

kt • r> 

O IflH 
0) T3 I 
X W r- 

4 J ^ 1-4 

tz~ 

s-a a 

M O 
0) « 

C 

© • 
G>< 

* • gl 

” t4 ® 
U) 

TJ *• 

M U 
<0 M 



Vi 

.. © 

5 © a 
« w 



P 5 
H s _ 

»— «. *H 

<N v tJ 

m **H 



*H g 

+j 3 
2 8 
{0 x> 

v H I 

-*y m 
w 



« B 

x: q> 

3 -M 



« qJ < 

1 

* S d 

iK 

!“ g 

go. 

5 .-a 

•h -gas 

co 5 

• <o 

. S <u 

>-> a £ rj 
m O «J 
- 3 'H Tl 
4 J W 
C -H H 

O T 3 r -4 
^1 »W T 3 -H 

ffl 0 <lx 




5 xd 
a to 5 
O 01*1 



^ • a 


• ^ 


C I s * 


W Ui 




o a 


. o H 


VO 


0 


o 


• »H 


1-5 *H 


a o' 


• c 


H 


A* 4-> 04 


4J . 


c ♦ 


M r-i.rl 


rH 


0) 


- <D a 


***h a 


« TJ 


I 


- S > 


n§ a 


U T3 a 


- a © 


VO 


c 2 


(d 2 


4) C 


T3 B © 


o 




M 4-4 H 


x: © r- 


©OO 


rH 


e *h m 


M *H Ml 


W H 


r-4 04 O 




3 M B 


dmS 


© X 


© C U 


a 


XidN 


X * 04 


X ® > 


a *h a 


a 



151 



CC 

CO 

t*H 



er|c 




o 

ERIC 




o 



o 

•o 

o 

JZ 




CD 

CO 



CO 

Vft 





f 1 




■0 

O 

u 

a 



c 

a 

E 

4» 

O 

c 

o 

a 

3 

rt 

*3 

43 



o 

■o 


R 


v> 


B 


B 

3 


g 


. • - 


4* 


1 


rj 


u 


a -s 




§ 


rs 


2 

3 


5 | 
\n r2 


3 


O 




«/» 

« 


- -o 

2 3 

rr 


6 

«4> 


*3 

cr 

•i 


3 

cr 

t 




O 

1^ 

tH 




CO 

r- 




c 

.2 

*■* 

03 

V 

*c 

3 

E 

E 

o 

o 



at 

E 



OX) 

g 

*J= 

u 

03 

at 

H 



C 4> 

g > C 
P •- >>*o 
.s c a> a 

ft. £ cd 



c c ^ 
o, 2 W 



cd ~ 

Q°5 

4> ^ 
.C 

H 






.52 -5 
O a 

rs 



3 

o 

.o 

cd 



G 

O 



V) 



.34 

i/i 

$ 

X 

4> 



00 «1 
G O 4J 2 fa 

i= ** 3 * 

* S 2 



8, 1 
a> 3 1 



2 



w u 



% 3 S 8 ^ 

E o o -5 . 

o .n -g o« c 

-■ (9 O. g -C 
<U T3 



s - 8 j> 2 

n 'g28 



^ O, 4) 

w-C g 

(A 



03 E« C *C 2* ► O to 

■os S 3 22 S = 

fa 0,:3 </> ft’ 

H E « 5 3 « g. 

2 . c - ^ O o- 



O a> *c o 



to 



a o c 

a> 3 - 



w •- o 
O 00 “ S 

g. u ts -p 

LA 



Cfl " 3 
‘So U 

’£ 00 o 



O t* tv 



I le-§ s 

O cO w 0 



ft 

3 *-• 
°.8 



.2 E 

s 

s-js « 

4> w 



..5 52 

c -c 



•c 

o 



T3 o 

§ § 



cd 

* 

a> 

c 

O 

a> 

£ 

to 

O 

x: 

o. 

cd 



oo-o 

■O G 

§ S o o 

M "3 «* ^ 

£*. S3 9 0 

o 00 *-3 ° 

O0 t9 O «■ t 

cd o *> ^ "S' 73 

- . e -o E °* 8 2 

- >>'S.S 2 . a <* 

"5 ei*? c 

■pf f o*8 6.8 

•Sd.o“ > c“,oo 
/V C 'H C V cd 

o^’SBSSB 

o - 4) fa O, 

O ■? 



-o _e ^ o 52 ^ ^ 

*>^*>00 c 5 § 

> « o > 

c/i cd .)H r- o 

„ o " . 09 O M 

• o <d ^ o *3 S? 
oo*g S oo c-* o *5 c 

~ E .2 S u ‘oo 

•q 4> p 



O 



cd 



4i -X 

*o -£ 

cd 



O ed 



o - 

a> 



at _ 
O, ed 

E S 



E >C ^ ^ 
o „2 ° 

•£ ro -* 

&.S2, g 
SS5-.2 §| 

*— « ft* 2 52 oo - o 
-Tt 2 <5? 3 00 ++ 
4> a> Cd Xi .3 c 
^ jc .. 3 5 .3 *« 
<-* p «-• cj X3 

te co cd o _ 

S3 o ^ 3 « -g 

a « S S rf “ ■■§ 

S.So’SS^ 
S-B 2 «3 -3 



S o 



8 .5 

“ - *<S S 60 

8|?5|3 

|S*.s|8-3 

•3 oo H ^ ^ >h 

o c . .5 e S o 

c 'C !s 0 . 

c o 2 * ^2 

3 C 8*13 -g a .s 

. 60 g. g O w 

>»— o^-a^ 

3 s ^ 8 .a *3 § 
“•M'S'S 6 

- S • 2o»« 

00 w J3 Si ft .. G 

= 2 ^ 2 S3 

X tJ cj T3 o O-^ 
00 w o ^ 2 *n . 
’3 *V ^ 52 ^ 00 

X3 ^ pN O) 4 > J 2 

i/i ^ m r? 



to 

2 § 



IO 

i> 



O .2 « u 

,2 *S 

^ E ^ to » 

► 00 s? 

.2 o £ 

K *- - 

§ “ 32 5 



eo 2 *2 3 

<+* ^ P p O 

0 •- * i - 8 

*“ — cd 

X3 «h 
*-* o 



.52 2 ro Hci £«m 

5.8 s-g § i g£ - ° 

i - Si .< c 8 . 8 * t 5 s “ g , s 

§ “ S32 8 - 8.8-3 « I 

» © .. flfi ^ ?! .v -a 2 



fl> O 
to 

fa to 
* O 



o o ^ _g 

8 8 -eS , 

••3 3 § g .2 

u - - C U «? 



O g 



> T3 — 1 w p « C s 

J 1 '2 “ o S | 

r ^ ® 5 § I o 

to fa E 

^ i> .E S 



/^s a_> 

g-o 

» 2.-S 

- S 2 I > E 1? - 
a ooS .„ «» 2 

< C *-• 4> fa 

W >P9 .*, ^ Cd 

>» 



° .3 *3 

*i s 



E 

60 

c 

•s? 



00 *fa 1> E. 3 

fa a> y? o v -4 cr o 

JC .S 4> .fa 

o°4>cr**53 
cd ^ o 6 .52 0 

00 x 

^ G >» - “ 

X fa 



Oo 

x: 00 
w 4> 0> 



S -a S .2 00 « g. 

-Cg*oX^c2x 

o. 2 o 09_g ^ 3 *5 

cd cl ^ cd -P t) o 

SaiS&SSS 

SSoEoftSocd 



cd . 

G -T « 

4> * S ^ - 

*> 2 2 3 5 « e £ -2 " O 

fa u 4) u In «-» 

w - 00 c 3 60 cd 8 ^ e 
T3 2 .H cr rT w G o C?5 

2 § ^ x I •§ s *§, 

,E *3 ^ -x O o 4> w o o 

rC _0 ^ ^ M C/1 2 V 

„ = B U u " » “ 

a 8 o -«» w “ 3 .a 3 

a u w 60 _ O 'C o j- 

5 ? ■oa 0 8 r , 1 ^ 

||8lgg.'SS|ss 

2 -a 5.2 i E --S-o 
S «S2 -2 2 5 ^ 2 c 
«o 5£>£-g-5£ E -S 8> 

fa ^ X fa O 9 cd ed~ c 

h2ou88E2.£>S 



<D 



ii a | 

q _2 a G 



§ 



u g 

•3 «3 



o 

ERiC 





e 

« 



1 1 if E 




J> 

tH 



co 



•s 

•5 



c 

eO 






0> .*n 

o 

J JC 

o . eo 

O 5/5 wi 

co 4> 



w 



c 

o 



o 

> s 

c 

3.s 



4> £ 



E 2 



o *■« 

JC 4> 
00 . X> 

18 i 

<2 2 E 



.P a 



c 

— 

W c 

~ *C 3 

E 3 3 O 

W O ^3 p 

co Co 

— “ w . ■o w 

o § *^ > 2 

e -3 8 *3 o <s s 



"T3 

00 2 

O JC ** 

-g «- fc 

O . U 

8 " « 



» - JS 



3 C 



o fi - 5 i 



o c 



_ s 8 J 

00 ~ 

O * JC 2 
o O ~ « 

c a *8 c 
a> C o 

*5 co r o 
13 cx b 
*- « S o 



0 00 O 

P.S So 
•P o a 
c 00 ^ 
^ O 3 
O o j* 
00 G 

.2 & 3 fc 

00 £ 

5 co 



O g £ 



.1 



§ s 

“•ecu 

o I E 2 
■°i-R 6 



00 



JC 

o 

p 



5 « 
22 00 
o 



•£ g ° 



c 2>o8^2 
r |JS-S.2 c^S" 

0*^o bo 
. ^ 00 o o * ' 



o, o o ^ ~ a, m 2"" c 

c>£' H flaou.ci 

g » h .•S«9'Cs^'t> 



S I 8 
u x ■§ 

c 

o • >» 

> a 2 

W) 2 o 



c *5 

o o« 



h 4-» >n 
226 

^ ® 'S 0 

- £ U (fl c *5 

o .2 E 00 £ 

> c r w -o ** 

C a<0 c b « u 

— ~ <0 cO v* 

P .2 OO J2 4> 

2£X''ft2w<u* 3 x: 

*o# a ac#‘ , - s 
eo c0eoo.0-.o_e 
— o o -c c <*•« 00 y-g 
h^w^w.^s O T) CJ 5P 



bf ’S . ® P 



00 

P 

O 

■5 

► 



JZ 

O ft <« 

■- .s S. « JS « 

^JS-ES -^jg-S 

o w _ fj »*n •“« C ~ CO 

•owlgou^w^a. 

C oO &} •• iph G ^ ■ 

eO 00 4) 2 4 * S ^ 

. **** *-* • CO ^ o M 

4) O 2 |0 o< ^0 c 

c ^.5 E .E 2 



00 w 
co 2 
c ^3 
<0 ~ 

§ 2 s ff 

!S ^ o 

— °*ja « 

^ « P *3 O 
JE* O O 

Is as s-g 

cx o ** 

E «fc <9 S" § g 

4> ftj 2 C 

sif 0 “s 
2 s 5 » 0 0 

i3 60 U C .a 

8 £ 3 s £ JS 

0 8 8 5 

e vs 



, -Sc 
3^0 

81 “ 

LQ 

60 W 



W) 

•g- 

1 s 
1 a-s 

1.^ a 



«o 



S 2 

T> ^ J= ^ 

*5 w eo CO O 

_ wi 2 ^ 00 

•S o o 



CO w 2 O -» 4 > 

o o o m o w *r« 

^ W 



o 

> 



o 



C 4) c w ^ 

^ So O ^ 



^ O 



o 60 8 E 2 

« .2^ ^*SfeSS 

, 3 . 2 S 3 «'S w Ocm w 
I So ^3 “ - o - o S S 
e S°u' 2 0 , c?eE 
• 5 g“E§«. 2 r 8 k 



« - 00 
o o _ 
w 00 

ao-sB 



n 

1 




00 4> ^ S 

-g *3 js S| 
0,^5 rt S 3 

1 „ 4>Jjj 4) 

5 pS-l 

fi I a » e 






z*%n* 

|1«S E 

4 ) c 00 

. S"» O >5 

00 ^ JC 

S’s.l* s 

a M i J2 

« O *P pG *r* 

CX > S« o > 

>* G 5 3 *2 

w -*-• CX 00 o 



C/5 




O M t * J*1 c3 G ^ c 

••5 60 s .a ™ - § § | S 

I a -g z £ § « 5 'B §“ a 



oals'o 3 hSgSi 
- - 2 2 ^-E 
■S? >xi oo2«c 

2 w o 

2 « 

I -s 



-- c <x> x: o ^ 

.? § -S O 8 

2 eo Si w 

4 > W S ^3 

00 . 

W W w J 

3 § S o 

O _ -c 




goS MgJjo 
«Sx:^ * o o ^ ’zi 

■= - * -H « ^ 0 *> e 

sHcp 5 S 
o O i c 

w .!2 '5 O « O 

“J= |S 5 o E 

.C p -« x> o 

B« f §£ 8 § 

88 i !•• “ g| S 

b c 8 ^ <0 2 x: 

■b;-CO<0 0_e G >>o 3 

0’S n o St J3,o 2 » 




p 

o 



rt 

cx 



o 

*G 



G 

O 



c 

4> 



00 

G 



OO . 

G 4j 

fl 

fc* 

=5 § 

O 3 



G 

2 o 
6 ~ 

eo ** 



ERJCi 8 

* ®0 



1 s 

3 I 

3 *£ 
T3 u 

O A*H -t . 

w c« w 

.2 c ^ 

S.§ 0 
6 2 c 

2 S .2 



4> u- 

■5 ^ o •- 



c TJ E 

G a> -5 

.5 “c I 
5 5 s 

’5 2 



5 £ 

M 

C 4) b , 
,v- £ > 
<+-1 cO 

4> 



00 I 

•*■• G 

® C 
4> *5 

■S ^ -S 

.s ?! 



sz 
k o 

4> 



c g 
o .a 
« *2 
B.9 

o 

C W1 
4/ P 

00 o 

C o 

4> '? *2 

00 E _ 

TJ U O 

S 4) O 

« u r 4> H 

o o ^ *5 ^ *S 2 

o _ 5 0 -s 

8 2 J4 S w. 



•5 



vs 00 
*55 c os 

>> o ^ 



5/5 D ( J2 


C 


c 


0 

*D 


O 


2 


£.g z 


O 

w 


0 

£ 


CO 

fi 


O 

V) 


c« 

C 


£ *5 0 


c 

<L> 


E 


4> 

> 


p 


O 

O 


C c 


w 

w 


0 


C 


w 


0> 


cx 0 g 


CO 


0 


O 


P 


G 








O 


•G 




J3 ^ ii 

C/> w 

IP O D 


CO 

G 


0 

*5 


Uh 

O 




c 

0 



c w 

' w ^ s 

c rt - 

• E S.3* 

c .2 *5 

O TJ 



60 ^ 2 
g 

b jc ■ 



3 



73 ’C 
c r? 



G 



oo 

a ' 5 

'o;| 



co CO 
o 

•3C 'P 

; T3 o C E 
I d o 2 
I 00 '3 °* 

, s .S 8 B 

i ui *— 1 

- *8 



*5 eo 
o 00 g 

O c « 

ii* 

„ | *0 
5 S “ 
O u cx 



D O 



4> 

„ 00 

4> -O 



OO _ 

Q ■» > 

5 00 o ■■ 

p- is — > 



'2 o b 



E 2 

o -o 

2 « 

00 

a 5 



eo 

C/3 _ * 

s*s 
> £: 
G «> 

0 2: 
o o 
o 

00 

rb ^ 
cx‘ 
p w 
cx o 

co <U 
c 

Uh O 

O -o 

o * 
o *o 
= *3 
3 M 
cx 

o c 

U 4> 
o <t> 

cO JO 



■3 o’ 

•a -a s 

a. w 

00 cr p 

a.S § § 



•s 

•5 



I § 



G 

, I 



J3 § 

a §• 
a “ 

.ggssli^l^l-ag 

|l °Ia , 8' S 



2 

4 > 



ps*S Ra.o c0.a ih 

si| a^^'s 6 1 1* 2 

s r« j .§»§• § s s 1 ^ 

§ Ss-§ g.°-|| gs .t 




>» 

•a 



5 o eo % 

8 °« S 

■ p 



00 *-3 

■ ■— • BJ **’** CO n 5£ C 

^■ 2B 2Eg§S = S 

•si S®^* 2 Itf S I 3 

*6 9 " w \© * c 60 *S? o H 

•sff gi a ® M 

- ..ae w 28 .q 8 . 5 >t 

1 1*! it: ?■* I g « 

tJ .8 0 8 

60 4 > 4 ) J 8 



§08 

=3 2 ^*® 4 ) | S 5 o .s 0 8 

w a « g 3 « 

C 4 4 ) 5 -^ c' ^ C 'OO 

gi 3 if g 



8 



4 > 

G 

O 



- 8 fl2^is8%i 

o pW^*S'«x.2Po 

b b C e ^3 «xi o 

5 o *-• eo o o m 

SPOjC'*-'^ 02 e « 

c > | C ^ 528 

q £°g , £. 0 ~ X 5 t *0 

bp a ^we'Svjoggo 

8 1 a 8 .9 • . « « 



•g^l 

o .je — p t; ^ 

JJ g 

b^-g a s 2 » " ” S # 

! f si g-ia I ag 1 

SoOSiiSJSoE? 



g »B a: 
w;a ^‘R-l 

c 

a .*2 o o 

* 0 § 

• IS) 00 2 

V, G bT 00 T3 

pS O o P 3 <0 
^2 cx 

w g* P G 

3 *3 cx*^ ' 




3 

o 

u e 

a {2 S E 

a|.|il! 

h O t) o n O 




c 

CO 



"58 

g.tf'i 
•a E 



cO c 

b| 

k r 



4 J G w 
> CX 
C X 1 * 

O o o 
o 

o - 

o — o 

- C 5 
t,oS 
0 -g § 

_ S a 

U M 
rt A) Ch 

CX > O 
G 

4 > O .{* 
E 0 ~ 

Sal 

— ”S "E. 

CO w 

SiJ * 

>.5 s 

CO c/i 

E ^ .sf 

h o u 
£ - .2 
Eg S 

,2 .2 o 

£32 




2 * H * % 
.. u .. u . 
ODDD2 



| o 

<2 g I* 



4> 

*« *s •§ 

•a 5 rt 

O £ 00 

o5.S«| 5 ^,S 9 

a .2 S’ ■? B “ * 



*3 > 



IJ-SiS2 
*£^3 s 



P 
o t> 
.52 c 
*o ° 



o <2 

•a •£ 

c 



ci; 



^4 ^ 

<s o pL 

|U| 

i"S - .2 

w 2 3 « 

ktf ** Ui 



5 gl'g^Ul.g.S I 
^ I « St o s.2 a* a 




o 


00 

c 




2 


M 


ui 

o 


* T3 


c* 


•s g 


.2 


o 



ed 

■s 



•2 § 

C 

°-§- s i 

^3.§E8 

X o £x b , £ 

.PQ « J o 

00 . PJ t/) cd 
- ~ «> 
> S «*i2 c oo oo 52 cx ~ 

«0 ^ O E e i, P 4> 

iSsS'SS -a 2 o..c 
2 => > P 

1 ‘S Q E. 5<2 2 5.S 6 




CO 

i- 

*H. 



P 

o 



x> 

g 



ed 

B 





S «■§ ° g.6 

“Js!. 




<4X 

o 






43 


^4> 




3L 


ed 


p 

o 


■s 


o 


c 


ed 


4> 




■s 


4> 




a. 


"O 


ed 


B 


CX 


ed 


O 


8 




C 


4> 

a 


■5 


a> 

C 


CX 

O 

w 


4> ^ 




6 £ 


£ 


■o ° 

C oft 


a> 

•s 



< P o 

^ 5 <* 

00 ~ -o 
C 4> 

a j= 2 
* co © 



«5 



U o w 

5 *g*l 

P * JS 
^ : t> 

5 -a 8 

*• § O 

4> * 

E >* 00 

O ed C 

j Mr 

pSS ed 

U . . E 
O O *a 



o 

o 

eu 



<w 

> 

«o 



«u 

a 

CJ 

CU 



a 

4> 

g 

>> 

a 

42 



1 



o 

*0 



ed 

43 



op 

'm 


6 

-o 


—V 

2 

d> 


to (A . 


3 




tti 


o 

£ 


<N 


£ 5 2 




d» 


• W » • 
u .. u 


• 


3 

Q 


o a q 


6 


cx 



T3 

<3 

5 



Oo 

c 

£ 



o 



o 

<u 

c 

%> 

> 

<u 

•& 

d» 

a 

a 

cj. 



4= 

00 



ed 

6 



CO 

i> 



O 

ERIC 



4) 

i JZ 



^ h x= "3 



o> ■£ c o 



CO 

c 

s 

u. 

o 

* 

t) 

6 



CO 

e 

c 

£ 

CO 

£ 



«4 

o> 

c 

5C co 

p .5 
o x: 
o 

>> g 
00 £ 
o 

5 •£ 



*r «3 

I 5 

2 E 
§1 



C a 

O 8 

to 

<U ft) 
p x: 
cr *- 



4 ) w 
* 3 

£ E 

C 4> 

o g 

► 4> 

c/i *0 



■£ "S 

3 o 

* w 

«£ 
c O 
;jc « 

CO 4) 
CO w 

S.8 

to «-• 

4 ) V-i 
!* 

>* s 



ft) 

<u — 

M 

3 O 



TO 



ft) 

JZ 

O 

rt 

<u 



« o 

c/5 T 3 

3 ft) 

“ ft) 3 

u. ■£ 
ft) (»* 

JC (M o 

y ° 

s . & 

u- iS 

O. C/5 



i^^-a 



fr- 

ee 

6 
« 
fr- 
ee 
«— < 
d 

E 



E 

<d 

js : 



i 00 

I 2 ft) 

: ~ •« 



c 

<o 

u .t 



O CTJ 

x: H 

<-t 1 



o * - 

5-0-2 8 



ft) 

J4 

3 

E 



j>» 


"3 


CO 

u 


c 


*5, 


ft) 


0 


3 


> 




D. 


C 


t~. 




O 


4) 


4J 


O 


x: 


JC 


«J 


0 




CTJ 






2 


to 

C 


c^. 

O 


4> 


O 


ft) 


J= 


CO 


O 

*- 




ft) 


3 




3 


O 


»— T 


or 


co 



H 

w C9 u 
3 > u* * 

O C ° 

• 3 |* I 

§MC “ 

.2 *2 4 ) 4 ) 

3 ^ 

ca i- C .3 

o 



o 

t/5 

ft) 

u 

5 

O. 



JC 

o 



*3 C 



■s ; 

09 ^ 
o > 
00 „ o 

.E Jo ?; *o 

5 3 i> oo 

*>• ft) *2 

® S o 



O 13 co 

S » & B 



o 
oo 

03 ►- 
OO £ 



ft) 



3 • — 

>v 3.x: 
o 

ft) ctJ 
4> 



c s-s 



s 

.2 

C*J 

3 

CJ 

c 

o 

u 




£ o 



CO fr- 

o o 
■ « *o 

CO u 

ft) o 



fi 



o r- 
*3 oo 

.S3 
‘5 
oo . 

.5 6 
~ E 



§« 1 
o * 

CTJ trt 

o £ 

~ E 

■g a 

ft) “ 

B C/5 

3 

o S 

2 _ 

«-» “ 

2 

.4) 



c -5 'o 
c3 ^ is 

c g 

ft> o > 

X 3 CTJ 

M t<x 

•O *5 HH 

8 a . 
-■o E g 
.5 ,S P .2 

5? w 
. o rt 

o ° .2 

* ’5 

3 

E 
E 

o .-2 

8 B a 

■o C 
co 3 
2 B _ 

X .M *M 

w c o 



CTJ 

$ c o O 
S « w *o 
o w u S 
no" 

a> o T3 O, 

e w J: w 
D O c 
** *rn 

o Q- B 3 
« ***• > . 
El 



- z, « 



5 S 



4> 



a> 



4> 

JSf 

s E 

4) 

H *o 



u 

■E 

O 

c 

in 



§ '% ^.S3 
4> .S 
*o ^ jC C 

r- . 2 ° 

0 5 8 •= 

£ 3 “ 3 

S >»« § 

£?E S I 

£ c <j E 

u ^ O 

2 c <i 

© s> 3 

o s g 

° -5 o 6 

(A * ° 

a> x: 

t> « o 

c 7 : 3 
d w w 

tS **A 

r- C w 

.5 4> 4> «* 
</> x x: 
.v •r* co 

1 1 ° E 

O <L> O .5 

— La 3 

c o J 3 
4) c O 

JZ c ^ P 

Op *3 0 E 

S2s3-» 

5 £a .?^0 

« g & 
a.o-525 § S 



O I o 

2 2 fl 

8 = i 

g* '3 C 
£ «• - 

SrS § 

ft> 

= » M - 



8 i 



c 3 

o o c 

3 o ~ 
c 

2 -s d 

3 « J 

m 3 

D. 



-2 & 



c« 

Jrr co 
u > 
c S 

4> O 

00 3 
O 

4> <4-. 

c 

0 3 

CO co 

1 E 

U 

C 3 /-s 

2 c 

c^.2 

0 £ 

w 0 > 

f3 - 

0 > o 

■S 2 

w *o 

CTJ 

4> 

co JZ 
.2 - 
co 

JC CC 

o 

5 2 

>JS 

c - 

.2 o 

CO ~ 

«’Of? 
¥ m 

■Sid 

S J) 

6 ^00 

.CTJ OO 

^ c 0 



co J2 c 
*^30 
,«2 E £ 



5 JS 

2 .2 I 

- S“ £ 

§•! § & 

D. 2 k ' 



E - -g 






^J 8 l 

JZ 

co W „> 
.M •— • fl) 4 ) 

* §•!* 

Pi i 

ra >. 4J 
J= « 00 ^ 
4 > ^ C *3 
jO *£3 

■0 4 ) 

4 > — C £ 
erJ <fl O 

^ *5 to E 

3 co S 4 > 

J 8 " =-s 
« .a 3 . 

CO 

E ■" 

°» 8 - 3 

d j 3 

-So* 

| £ o 2 

5 - 1 1 | 

4 > O T 3 
4 > O C 
0> ••■* 



v*H 

CO 



4* t3 



4> 

o « 

O * w w c 

B «§£“ 

S 3 5 

P **6 ? E S 



ERiC 



£ 

Ie 

3 

3 0 
2 x> 



■o 

¥ « 
JD «o 

JZ 3 
S c 

4) 

>» > 
-o 4) 

8 



3 



C 
3 
O 

co 3 

CTJ O 

•B >- 

4> . — . 

■a v 

CO CTJ 

3 

O 



J 3 

4> 

■s 



O 

r3 

JO 

4> 

■s 

3 

CO 

.s 

•o 

c 

2 



>% 

c .z: 
•-■8 



*3 O 



4> 

> 

3 

Q 



CO 

*5 



o 

■D 2 

S s 



>» 

*3 



ei ^ § c 

5 ^ ,t3 
• 00 ^ -o 
o E 3 
^ c o J 3 

8^5 
>, -B - ' 



JCS m 

•|J5 

> JO 
cn 2 



c^5 



C 

o 

to 

4> 

3 

cr 







-n co 
O ¥ 




? 


v> CO 
1 8 


£ 






CO 


% 


2 4. 


*C 




S 0 




fN 






4) 


y g 


w 

cc 

JZ 

w 


3 

<2 


qS£ 




. v 

22 s- 



I £. 

- 0 I 3 

3 - 6 

M 00 a 
O do H 

00 1 . 1 
^ 2 S 8 
" 3 F 

00 £ 4> 

.5 ° 8 5 
4>cu’5 c o«> r *^3 3. 5 

“ 2 o ^ B. ® - V " 

<M S w 4> >> 

~ -CD. 

3 CTJ 

E J 5 
o _g 
o -5 



w a. 9 b 

4> « U 

llpjl 

^ oO •§ 

= u *3 > *3 

— O 4> O 

, f x: c w 
3 g .TO CJ 

c c t3 g 

° ” S S *8 2 



4> 



0 "2 00 

8 s 

If 

cx o 
o " >, 

O o J3 



8 



5 .§ 



> .2 JJ 

C £ 00 

S:f 2 

M 

o 
* 
3 



3 



4) 



C co ™" 2 

I • *• 8 -S 

rt co o 

C CC 2 ^ « 

" ».sf«25S 

x;U -s 1 | 8 s *i 5 i 

x x: e S 4 ) M M 

c 3 ?o.2-“«2S« 
" P M 0 *0 e«-S O'” — 

9 l*t 9 * 

D, ^ 00 o _ 
^ c 2 c -nPo5Xrt 

o 2 s o - i ?1 § 

•§“!:§§ 3 ^ ■' 

° 5 h?l| s 

*mt C9 
to ** 



_ JS 

&b 

o 



o 

co 

'“"I’ 



.■ejS 



§ a M 
'5. « 

° e s 

a 2 73 
E *3 

CO 



2 >» CO 

E cu 60 u 



B 2 JZ j{ -S ^ 

» o *5 S> «c 



as 5 



The less explicit I am about my aims and expectations about the 

behaviour I wish my pupils to display, the less likely they are to folding back: dynamics in the growth of 

notice what is (or might be) going on, the less likely they are to see mathematical understanding 

the point, to encounter what was intended, or to realise what it was 
ail about. 
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It is advisable to observe the relationship between 1 and 3 as well, since we consider that a correct answer can be considered correct. 

to 3 and Dot to 1 can mean automatic repetition of the operative scheme. Therefore we have the following table (correct answers): 
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THE USE OF LANGUAGE IN THE CONTEXT OF SCHOOL MATHEMATICS mo-m\ ~ a ■ .. , , , . . . , , 

(1974), considcnng the role of language in mathematical learning, discovery and 

H. Sakonidis & Joan Bliss communication* recognises that children construct mathematical concepts originally through 

King's College London, University of London concrete experience and language can help in that through discussion and instruction in the 

classroom. 
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(i). Mathematical words. These are technical words with a special mathematical meaning, -(i).Mathematical words. These are technical words with a special mathematical meaning, 

found primarily in the context of mathematics, e.g. "equation'', "add", "exponent", etc. found primarily in the context of mathematics, e.g. "equation", "add", "exponent", etc. 

(Munro, 1977, Halliday, 1978, Pimm, 1987). (Munro, 1977, HaUiday, 1978, Pimm, 1987). 
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PROBLEM SOLVING AND THINKING: CONSTRUCTIVIST RESEARCH 
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Assessment of thought processes with 

is either absent (when the test is done by paper and pencil), or confined to 
mathematical software be ; a technical tool only. Our aim is to present a case study of the 

Baruch Schwar? evaluation of processes of thought with a mathematical environment, the 

Learning Research and Development Center, University of Pittsburgh Triple ^ epresen,ation Moc * e| . and to show how different kinds of tests can 
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students "see" graphs through numerical data; b) students compare graphs 
and numerical data. The first eventuality demands skills which go far 
beyond a simple transfer of information. However, the second possibility 
is also demanding; the solver has to read and- interpret a series of data 
given numerically and to compare it to an interpretation of parts of the 
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process had four stages, say first a graphical one, then a numerical one. The OPEN BOX task provided also a very interesting fact concerning 

then another graphical one, and finally an algebraic one; thus there were 3 functional thinking: many students used intensively and successfully the 

transitions; at two of these ( 2 +), all the information gained in previous/ Search operation without explicitly using any graphical referent They 

stages was taken into . account, at one of the transitions (1 -) some could interpret, during the problem solving session, a series of preimages 

information was lost or forgotten. and images and find the location of the maximum by successive converging 
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although unbounded, configuration which is a "unit." This unit is an abstract unit, i. e., a so engrossed in covering that they gave up the constraint of the given shape in order to fill a 

mental construction. The unit has been created when the pattern is conceptualized. Some space and, in the process, drew other shapes. In other cases, children drew deformed 

persons may need to draw only a few shapes, others might need to draw many while shapes to extend their "pattern." Thus coordination of patterning and covering is a major 

certain individuals may be able to construct the pattern without drawing any shapes. task which many grade three children were unable to accomplish. 

The students interviewed gave indications they were attempting to do this but at times The construction of ab stract mathematical units 
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